Cytokine regulation of hepatic stellate cells in liver fibrosis.
Cytokines constitute a major class of mediators responsible for "activation" of hepatic stellate cells (HSCs) in vitro and in vivo. They are largely divided into mitogenic (transforming growth factor-alpha, platelet-derived growth factor, interleukin-1, tumor necrosis factor-alpha, and insulin-like growth factor) and fibrogenic (transforming growth factor-beta and interleukin-6) cytokines. In addition to their mitogenic (stimulation of cell proliferation) and fibrogenic (induction of matrix proteins) properties, they are also shown to confer in vitro unique cellular changes known to be the key features of HSC "activation," including loss of vitamin A, stimulation of migration, enhanced cellular contractility, and matrix metalloproteinase and tissue inhibitor of metalloproteinase induction. Potential cellular sources of the cytokines consist of hepatic macrophages, endothelial cells, biliary epithelial cells, lymphocytes, platelets, hepatocytes, and activated HSCs. To better understand the mode of actions and the pathogenetic significance of cytokines/chemokines involved in "activation" of HSCs, the following four questions need to be addressed: (1) What other cytokines are expressed by HSCs to establish critical autocrine stimulation? (2) What are endogenous or exogenous priming factors for HSC stimulation? (3) What is the mechanism of activation for transforming growth factor-beta, the pivotal fibrogenic cytokine? (4) How important are HSC-derived proinflammatory mediators in liver fibrosis? This review will discuss these questions, along with the current understanding of the role of cytokines in HSC activation.